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Supplementary Figure Legends

Supplementary Figure S1. CRISPR/Cas9 Target-site cDNA sequencing of A375 melanoma
models. A. Exon structure of unprocessed (top) and processed (bottom) NRAS mRNA. Red
arrows indicate the location of primers used for PCR amplification and Sanger sequencing of
NRAS cDNA, green arrow indicates location of the translation start codon B. Sanger sequencing
chromatogram of NRAS Q61K knock-in target site cDNA expressing heterozygous NRAS c.184
C>A point mutation. C. Exon structure of unprocessed (top) and processed (bottom) KRAS
mMRNA. Red arrows indicate the location of primers used for PCR amplification and Sanger
sequencing of KRAS cDNA, green arrow indicates location of the translation start codon. D.
Sanger sequencing chromatogram of KRAS G13D knock-in target site cDNA expressing
heterozygous KRAS c.41 G>A point mutation. E. Exon structure of unprocessed (top) and
processed (bottom) MEK1 mRNA. Red arrows indicate the location of primers used for PCR
amplification and Sanger sequencing of MEK1 cDNA, green arrow indicates location of the
translation start codon. F. Sanger sequencing chromatogram of MEK1 Q56P knock-in target site
cDNA expressing homozygous MEK1 c.170 A>G point mutation. G. Sequence of primer pairs
used for amplification and Sanger sequencing of NRAS, KRAS, and MEK1 CRISPR/Cas9 target
sites.

Supplementary Figure S2. Drug resistance and growth rates of A375 melanoma models in 2D
tissue culture. A. Survival rates by CellTiter-Glo viability assay of A375 WT, NRAS Q61K, KRAS
G13D, and MEK1 Q56P melanoma models at 1 nM, 10 nM, and 100 nM dabrafenib. Statistical
analysis was performed by two-way ANOVA with multiple comparisons, n=3 for each condition.
B. Cell survival rates as in (A) at 10 nm, 100 nm, and 1 uM vemurafenib. C. Survival rates by
CellTiter-Glo viability assay of A375 WT and MEK1 Q56P melanoma models at 1 nM, 4 nM, and
10 nM trametinib. Statistical analysis was performed by two-way ANOVA with multiple
comparisons, n=3 for each condition. D. Cell survival rates as in (C) at 10 nM, 100 nM, and 1 uM
binimetinib. E. Growth rates of A375 WT, NRAS Q61K, KRAS G13D, and MEK1 Q56P melanoma
models in 2D tissue culture, as measured by confluence.

Supplementary Figure S3. Genomic loci screened for off-target Cas9 cutting in A375 NRAS
Q61K. A. Off-target cutting screen for NRAS knock-in sgRNA1 with off-target sequence, genomic
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coordinates, number of mismatches from the target sequence, and sequence of primers used
for amplification and Sanger sequencing of each off-target locus. Off-target sites were selected
based on number of mismatches relative to the target sequence and by proximity to known
coding regions. No indels were detected. B. The same as in (A) for NRAS knock-in sgRNA2. No
indels were detected.

Supplementary Figure S4. Genomic loci screened for off-target Cas9 cutting in A375 KRAS
G13D. A. Off-target cutting screen for KRAS knock-in sgRNA1 with off-target sequence, genomic
coordinates, number of mismatches from the target sequence, and sequence of primers used
for amplification and Sanger sequencing of each off-target locus. Off-target sites were selected
based on number of mismatches relative to the target sequence and by proximity to known
coding regions. No indels were detected. B. The same as in (A) for KRAS knock-in sgRNA2. No
indels were detected.

Supplementary Figure S5. Genomic loci screened for off-target Cas9 cutting in A375 MEK1
Q56P. A. Off-target cutting screen for MEK1 knock-in sgRNA1 with off-target sequence,
genomic coordinates, number of mismatches from the target sequence, and sequence of
primers used for amplification and Sanger sequencing of each off-target locus. Off-target sites
were selected based on number of mismatches relative to the target sequence. No indels were
detected. B. The same as in (A) for MEK1 knock-in sgRNA2. No indels were detected.

Supplementary Figure S6. Cas9/CMV plasmid sequence integration screening of A375 NRAS
Q61K, KRAS G13D, and MEK1 Q56P melanoma models. A. Cas9/CMV plasmid sequence
integration screening of A375 NRAS Q61K. B. Cas9/CMV plasmid sequence integration
screening of A375 KRAS G13D. C. Cas9/CMV plasmid sequence integration screening of A375
MEK1 QQ56P. D. Primer pairs used in Cas9/CMV plasmid integration screening.
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Primer Name |Primer Sequence (5" to 3') Amplicon
NRAS-cDNA-FW|GGCTGTGETCCTRRATCTETC 594 b
NRAS-CDNA-RV |CCCATCATCACTGCTGTTGERAG P
KRAS-cDNA-FW|: TGEEGAGCER
KRAS-cDNA-RV LCTAGGLCCATAGS 457 bp
MEK1-cDNA-FW |CTTGGAGGCCTTGCAGRRAGRRAGITGS 493 bp

[MEK1-cDNA-RV

GATCATGCACLGRAGATGTCARGICC

B

D

F

Heterozygous NRAS Q61K knock-in cDNA
CCA > AAA

G

N

Heterozygous KRAS G13D knock-in cDNA
GGC > GAC

6 GT|G ACGT
|

Homozygous MEK1 Q56P knock-in cDNA
CAG > CGG
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Supplementary Figure 53

A Target Coordinates Strand| MM Target Sequence PAM Gene Primer Sequences (5" to 3') Result
HNRAS sgRHNA1 Target|chri:114714381-114714403 - 0 |TRGEGCCAR[GGTITATIRRTTCEE] | IGE NRAS HIfA
HRAS sgRNA1 OT1 |chr19:39083209-35083231 + 3 |TACEGGGA[GEITATRATITCE] | GGE PAPL Ho Indel
HRAS sgRNA1 OT2 |chri - 3 |TAGTGTCA[GATIATAATTEE] | A5G| RPL21P108 Ho Indel
NRAS sgRNA1 OT3 |chex 107907665 107907655 - 3 |GREEGACR[GETGRIRRTTEE] | RGE MID2 G HNo Indel
NRAS sgRMA1 OT4 |chri:176489495-178459517 + 4 |TGETGACR[CCTIRIRATTCEC] | TRC PAPPAZ HNo Indel
MRAS sgRNA1 OTS |chr2:232785583-232755605 + 4 [GCITATARTTEG] | GGE GIGYF2 Ho Indel
HRAS sgRNA1 OT6 |chr2:195608816-195608538 + 4 [GECTATRRTTGE] SLC39A10 Ho Indel
B Target Coordinates Strand| MM Target Sequence PAM Gene Result
NRAS =sgRHNAZ Target|chri:114713566-114713588 - 0 |RCATARGT [GAAGCTTECTAC] TGS NRAS HIA
NRAS sgRNA2 OT1 |chr5:141425584-141428606 - 3 |TCTTCAGT [GARGCTTECTAC) cat | PCDHGEEP Mo Indel
NRAS sgRMA2 OT2 |chré:E363617-6363639 - 3 |ARACERGT [GCAGCITGECTAL] cRE LYBE-AS1 He Indel
NRAS sgRNA2 OT3 |chr3:60951631-60951653 + 3 |ARAGRAGT [GCAGCTTGCTAC]T CAG FHIT Ho Indel
NRAS sgRMNA2 OT4 |chrd:155040203-186040235 + 3 |RCARGTAGT [TRRECITGCTAL] CRE RNU4-64F Mo Indel
MRAS sgRMNA2 OT5S 2. 22 g7 - 4 |eCAGREEE [GARGCTTECTAC] TeE | AC092846.1 Mo Indel
NRAS sgRMA2 OT6 |chr2:113212262-113212284 + 4 [GRRECTTECTAL] CARE PAXE-AS1 -:rﬁ;&r: Ho Indel




Supplementary Figure S4

A Target Coordinates Strand |MM Target Sequence PAM Gene Primer Sequences (5" to 3') Result
KRAS sgRNA1 Target| chri2:-25245605-25245627 - 0 | GCATTITTTICITRRGCETICER] | TEE KRAS NI/A
KRAS sgRNA1 OT1 |chri1:1190558359-119058351 + 3 | GCATTITTCICTTIRRACTEIGER] | TEG HYOM Ho Indel
KRAS sgRNA1 OT2 | chr8:108920528-108920550 + 3 | GERICTITICITRAGCATTCA] | GGG | RP11-1084E5.1 | Ho Indel
KRAS sgRNA1 OT3 chr:59359470. + 4 | GARTCTTT [CTTRATCATCGR] | TEE KIAAZD26 ii:jo-:ﬂ:T =C Ho Indel
KRAS sgRNA1 OT4 | chrx:120553913-120 + 4 | ACATICTTITTIT GTAGR] | GEG CuUL4B Ho Indel
KRAS sgRNA1 OT5 | chriB:87963594 87963616 + 4 | GERCTTITT[CTIRAGGETTCR] | TGE BANP Ho Indel
KRAS sgRNA1 OT6 | chri5:60162524-60162546 - 4 | GCRTAATT [CTTRRGCATGCR] RP11-82L7.4 Ho Indel
B Target Coordinates Strand| MM Target Sequence PAM Gene Result
KRAS sgRMNA2 Target| chri2:25245015-25245037 - 0 | GTATTTICA[GRETTITICETE KRAS NiA
KRAS sgRNAZ OT1 chri8:73343401-73343423 + 4 | GCTTTTCAL CTD-2354A18.1 Ho Indel
KRAS sgRMA2 OT2 | chr5:126961339-126961361 + 4 | ARRTTTCR[ 3-Mar No Indel
KRAS sgRNA2 OT3 | chr3:102032478-102032500 + 4 | GRACTICT [GRETTTACTE RP11-221J22.2 Il:ﬂ Ho Indel
KRAS sgRNAZ OT4 2 24090-41054112 - 4 | GITTTGAA[GACTTTGETG INCED No Indel
KRAS sgRNA2 OT5 | chrf: 144538615 144535 - 4 | GIGTTATA[GACTTITGIG UTRM Ho Indel
KRAS sgRNAZ OT6 chri6:3756542-3756564 - 4 | CCATTTICR[GGETTITETE CREBBP Ho Indel
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A Target Coordinates Strand|MM Target Sequence PAM Gene Primer Sequences (5" to 3') Result

MEK1 sgRNA1 Target|chri15:66434832-66434854 + 0 [CATGTTIGG[TGATAG CGG MEK1 N/A
MEK1 sgRNA1 OT1 |[chr1:10853864-10853886 - 3 [TGRCAG TG HSPE1P24 Mo Indel
MEK1 sgRNA1 OT2 |chr22:29816431-298164563 + 3 |CRAGTTGG[ GG ASCC2 No Indel
MEK1 sgRNA1 OT3 |chr2:86435176-86435198 - 3 [CATGTTTTI[TGRGAGTCAT 2GG KDM3A No Indel
MEK1 sgRNA1 OT4 |chr20:4745349-4745371 - 3 [RATGTTGG[ TGG PRNT No Indel
MEK1 sgRNA1 OT5 |chri1-108532803-108532825 | - | 4 |caastars(acazas 2o EXPHS | o CRRGCAAGEETA No Indel

CTTGCATTCCCAGGCT
MEK1 sgRNA1 OT6 |chri19:5663907-5663929% + 4 |ACTCTIGG [TGRAAG TGG SAFB No Indel
MEK1 sgRNA1 OT7 |[chr3:185058989-185059011 - 4 |CTTTTTGA[TCATAGTC GG VPS8 No Indel
MEK1 sgRNA1 OT8 |chr8:137426391-137426413 - 4 |GATAATGG [TGACAGIC pleed ZYXP1 No Indel
MEK1 sgRNA1 OT9 |chr15:29974505-29974527 - 4 |CATTTICT [TARTAG GG TJP1 Mo Indel
MEK1 sgRNA1 OT10 [chr3:112605446-112605468 + 4 |CATGATGA[CGGTAGTC TGG ccDcso No Indel
B ) i

Target Coordinates Strand| MM Target Sequence PAM Gene Primer Sequences (5' to 3') Result

MEK1 sgRNA2 Target|chri5:66435621-66435643 - 0 | RRRATTCA[RA GEE MEK1 MiA
MEK1 sgRNA2 OT1 |chr2:128918773-128312501 - 4 | RRRRATTR(GCC =ee LRRCEA No Indel
MEK1 sgRNA2 OT2 |chri0:126245050-126245072 + 3 RP11-81B10.2 Ho Indel
MEK1 sgRNA2 OT3 |chri5:51485559-514868581 - 3 RP11-267C16.1 No Indel
MEK1 sgRNAZ OT4 719250-67719272 - 4 | TRARATTA[RRCATCE RP4-T36H5.3 No Indel
MEK1 sgRNAZ OTS - 4 |(ARCRATGR[AR GGG HIA Ho Indel
MEK1 sgRNAZ OTE - 4 | ARLATATL [RCALG e POLE4 Ho Indel
MEK1 sgRNA2 OT7 + 4 | ARRRCACA [AGCAA RP11-108419.1 No Indel
MEK1 sgRNA2 OT8 |chr5:157400207-15740022 + 4 | CRRRRACZ[RRC TGE ADAM19 No Indel
MEK1 sgRNA2 OT9 |chrd:155183086-155183108 - 4 | ARRACTRAG[RAC =G| AC09T467.2 No Indel
MEK1 sgRMNAZ2 OT10 |chri7:2524519-2524541 - 4 | RRCATGCRIATE METTL16 Ho Indel




Supplementary Figure S6
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Primer Sequence (5’ to 3') Amplicon
o e
TCAATTACGGGETCATTAGTTCATAGCT 583 bp

ICMV-RV RGCTCTECTTATR

Cas9-1
ICas9-1-FW |ZCCACCATGGRACAAGRAAGTACTCCATTES

JEE——

ANane:

999 bp
ICas9-1-RV |RGTCTTEGTEGTGCTCATCATAGCGE
Cas9-2 ICas9-2-FW [TTCRACTGRAGCRARGACACCTACGATGATG
556 bp
ICas9-2-RV |[TRACATAGTAGGETATCCGRRATGTGAGS
Cas9-3-FW |oconcacToTToACGRAGEACATCS
Cas9-3 GEEACAGTCTTCACGAGCACATO 1199 bp

CasS-3-RV |-corerTocTTIToGecAGEATAC

— - e - GAPDH
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